Two new natural products, 6-bromogramine (1) and bis-6-bromogramine (2) were isolated from the marine hydroid Abietinaria abietina and their structures were established using NMR and MS analysis. Compounds 1 and 2 activate NF-B-dependent transcriptional activity in JB6 Cl 41 NF-B cells at 1.6 M concentrations.
In the course of our continuing studies on biologically active marine products [3] , we have isolated new natural gramine-derived bromoalkaloids regulating the NF-B-dependent transcriptional activity from the hydroid Abietinaria abietina. So far, only anthracenone derivatives were isolated as secondary metabolites from hydroids of the genus Abietinaria [4] .
Bromotryptophan-derived compounds are a well-known group of marine secondary metabolites. For example, bromoindole fragments were found in peptides including macrocyclic compounds [5] and marine ergoline alkaloids [6, 7] . At the same time, bromogramines which obviously derive from bromotryptophans [8] are exceedingly rare. Up to date, only three marine natural gramine-derived bromoalkaloids have been found, 2,5,6-tribromo-N-methylgramine and its corresponding side-chain N-oxide isolated from the bryozoans Zoobotryon verticillatum [9, 10] , Zoobotryon pellucidum [11] and the nudibranch Okenia zoobotryon [12] as well as citorellamine isolated from the tunicate Polycitoralla mariae [13] .
In this report we describe the isolation and structure elucidation of 6-bromogramine (1) and bis-6-bromogramine (2) from the hydroid A. abietina. The combined EtOH extract of the hydroid was concentrated and partitioned between n-hexane and 90% ethanol. The aqueous EtOH-soluble materials were concentrated and further separated by column chromatography on YMC*GEL ODS-A and preparative HPLC to provide 6-bromogramine (1) and bis-6bromogramine (2) (0.007% and 0.0003%, respectively, based on the dry weight of the hydroid).
ESIMS for 6-bromogramine (1) showed the [M+H] + ion peak at m/z 251/253 (1:1), indicating the presence of one bromine atom in the molecule. The molecular formula of 6-bromogramine (1) The connectivity of the indole ring and the N,Ndimethylmethanaminium moiety was established by HMBC. In particular, the HMBC correlations of H-8 (δ H 4.41) with the indolic carbons at δ C 103.6, 126.5 and 130.0 proved N,Ndimethylmethanaminium moiety was linked with C-3. The HMBC correlation of H-4 (δ H 7.75, d, J=8.4) with C-3 (δ C 103.6) indicates that 1 is a 6-bromoindole derivative. Although 1 has been earlier synthesized [9, [14] [15] [16] [17] , this is the first report of this compound as natural product. The HRESIMS spectrum of 2 shows a protonated molecular peak at m/z 460.0016 (1:1) [M+H] + , consistent with the molecular formula C 20 H 20 N 3 79 Br 2 , suggesting a dimeric structure of the compound. NMR spectroscopic properties of 2 were similar to those of 1 (Table  1) , but there were some difference, particularly in relative intensities of methyl signals. For example, the 1 H NMR spectrum of 2 in DMSO-d 6 has an apparent singlet at δ H 2.83 with intensities ratio of 3:1 at comparison with any signal of aromatic protons, when this ratio is of 6:1 in the spectrum of 1. In spite of presence of 20 carbon atoms in 2 according to MS data, only ten signals are observed in its 13 C NMR spectrum due to symmetry in its structure. Thus, all these data as well results COSY, HMQC, and HMBC experiments confirm that 2 is composed of two 6-bromo-3indolylmethyl moieties connected with N,N-dimethylammonium fragment. This new natural compound was named bis-6bromogramine.
Related, but not brominated alkaloid, 3,3'-bisindolylmethylammonium hydroxide, was earlier reported from the flowers of Arundo donax [18] .
The influence of 6-bromogramine (1) and bis-6-bromogramine (2) on the NF-B -dependent transcriptional activity was investigated in JB6 Cl41 NF-B cells stably expressing a luciferase reporter gene controlled by the NF-B DNA binding sequence. The obtained results showed that both 1 and 2 increase the basal NF-Bdependent transcriptional activity in JB6 Cl 41 NF-B cells. Specifically, NF-B activity increased 2.0 or 1.8 times as much compared to untreated control cells after 24 h of the treatment with 1.6 M concentration of 1 or 2, respectively.
It is known that NF-B activation is a key event in brain tolerance and inhibition of apoptosis [19] . Therefore, isolation of natural compounds which activate NF-B as transcription factor opens possibilities to study a preventive action of these and/or similar agents against the neurodegenerative disorders.
Experimental
General: The 1 H and 13 C NMR spectra were recorded on Avance III-700 spectrometers at 700 and 175 MHz, respectively, and chemical shifts were referenced to the corresponding residual solvent signal (δ H 3.30/δ C 49.60 for CD 3 OD, and δ H 2.50/δ C 39.60 for DMSO-d 6 ). HRESIMS were obtained on an Agilent 6510 Q-TOF LC-MS and Bruker Maxis Impact spectrometers by direct injection in MeOH. Low-pressure column liquid chromatography was performed using YMC*GEL ODS-A (YMC Co.). Si gel plates (4.5×6.0 cm, 5-17 µm, Sorbfil) were used for thin-layer chromatography and spots were visualized by spraying with 10% H 2 SO 4 solution, followed by heating. HPLC was performed using a Shimadzu Instrument equipped with the differential refractometer RID-10A and an YMC-ODS-Am (250×10 mm) column.
